Diabetes mellitus is a well-recognised risk factor for melioidosis, the disease caused by Burkholderia pseudomallei, which is endemic in northern Australia and Southeast Asia. We present the initial diagnostic dilemma of a febrile patient from northern Australia with type 1 diabetes mellitus and negative blood cultures. After a 6-week history of fevers and undifferentiated abdominal pain, MRI of her spine revealed a psoas abscess. She underwent drainage of the abscess which cultured B. pseudomallei. She completed 6 weeks of intravenous (IV) ceftazidime and oral trimethoprim/ sulphamethoxazole (TMP/SMX) followed by a 12-week course of oral TMP/SMX. We postulate that the likely route of infection was inoculation via her skin, the integrity of which was compromised from her insulin pump insertion sites and an underlying dermatological condition.
Background
Melioidosis is an opportunistic infection endemic in the tropics and caused by the environmental bacterium Burkholderia pseudomallei (1, 2) . Risk factors for the disease include diabetes mellitus (DM), hazardous alcohol use, chronic kidney disease and chronic lung disease. Diabetes mellitus, most commonly type 2, is the most frequent risk factor, occurring in 40-60% of patients who are diagnosed with melioidosis (1, 3, 4, 5) . Acquisition of melioidosis most often occurs through inoculation, with compromised skin integrity increasing the risk of developing the disease (4) . Given the protean clinical manifestations of melioidosis, a high index of suspicion is required to ensure appropriate investigations and empirical management is initiated in those at risk living in endemic areas.
The case
A 30-year-old Caucasian stay-at-home mother presented to our hospital in northern Australia with a 1-week history of undifferentiated abdominal pain and fevers. She had type 1 DM diagnosed 13 years prior, which had been managed with an insulin pump for less than 12 months. She had suboptimal control with a HbA1c of 10.1% but had no microvascular or macrovascular complications associated with her diabetes and no history of previous diabetic ketoacidosis. Her other medical history included ichthyosis vulgaris treated with acitretin, dyslipidaemia and depression. Blood cultures taken were repeatedly negative and an echocardiogram and CT scan of her chest, abdomen and pelvis were unremarkable.
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Learning points:
• Diabetes mellitus is the strongest risk factor for developing melioidosis.
• Atypical infections need to be considered in individuals with diabetes mellitus who are febrile, even if blood cultures are negative.
• There is heterogeneity in the clinical presentation of melioidosis due to variable organ involvement.
• Consider melioidosis in febrile patients who have travelled to northern Australia, Asia and other endemic areas.
Six weeks later she developed left flank pain and rigors. On examination, she was febrile but her other vital signs were normal. Her abdomen was soft with generalised tenderness and voluntary guarding. There was pain on movement of her left hip. The skin on the plantar aspect of her feet was erythematous and desquamated, but no other skin changes were present. Her insulin pump insertion site was clean. An MRI scan revealed a left psoas abscess.
Investigations
Initial investigations revealed a normal a normal white cell (4.2 × 10 9 /L) and neutrophil (3.15 × 10 9 /L) count. Her C-reactive protein (CRP) was 70 mg/L. Her glomerular filtration rate was greater than 90 mL/min/1.73 m 2 with a creatinine of 32 µmol/L. Her liver function tests were normal.
Multiple blood cultures did not grow an organism. MRI scans are shown in Fig. 1 . As aspirate of the psoas abscess isolated Burkholderia pseudomallei.
Treatment
Drainage of the abscess was performed under CT guidance. IV ceftazidime 8 g/day was prescribed for 6 weeks in addition to oral trimethoprim/sulfamethoxazole 320/1600 mg (TMP/SMX) followed by 3 months of oral TMP/SMX with supplemental folic acid. She continued on her insulin pump whilst undergoing treatment.
Outcome and follow-up
Antibiotics were well tolerated with clinical and biochemical improvement monitored weekly. She had no adverse reactions to the medication. To our knowledge, there has been no evidence of relapsed infection.
Discussion
Melioidosis, caused by the environmental, Gramnegative bacterium B. pseudomallei, is found in the soil and surface water in tropical regions (6) . The first human case of melioidosis described in Australia was in 1950, in a patient with DM from Townsville (7). In the Northern Territory of Australia the average annual incidence rate is 19.6 cases per 100,000 population, with an estimated rate in people with DM of 260 cases per 100,000/year (1).
The most common primary routes of transmission are well recognised and include direct inoculation through skin, inhalation and less commonly ingestion. Direct inoculation through abrasions in the skin is thought to be the most frequent route of acquisition (4, 8). Our patient had multiple possible entry points; firstly due to insulin pump insertion sites and secondly due to ichthyosis vulgaris.
Most cases of melioidosis occur in patients with underlying medical conditions (5) . DM is a wellrecognised risk factor (4); a prospective study conducted over 20 years in Darwin found that 39% of patients with melioidosis had DM with type 2 DM occurring most commonly (1) . In this study, they calculated the risk of The association with DM may be secondary to impaired neutrophil function with studies demonstrating altered chemotaxis, phagocytosis, oxidative burst and killing activity (3). A similar effect on neutrophils has been observed in other significant risk factors: heavy alcohol consumption, chronic renal failure and thalassaemia (2) . Occupational exposure to B. pseudomallei via contact with soil and water appears to a major risk factor in Thailand with 81% of cases occurring in rural rice farmers and their families (3). In contrast, only 18% of patients in the Darwin study had an obvious occupational exposure, with most of the 49% of patients who lived in the City of Darwin acquiring the organism close to home (1) . Melioidosis usually presents acutely, with pneumonia being the most common presentation (1, 4, 6) . Fourteen percent of cases present with genitourinary infection, 13% with skin infection whilst 3.5% of patients present with soft tissue abscesses, most commonly involving the prostate, liver, spleen and kidney. Psoas abscesses are found in <1% of cases (1) . Other manifestations include septic arthritis, osteomyelitis and neurological melioidosis (1) . Bacteraemia occurs in 55% of patients with 21% of patients developing septic shock which has a mortality rate of 50% (1) . Chronic infection, defined by symptoms for more than 2 months, accounts for 11% of all cases of melioidosis. Symptoms can mimic those of tuberculosis with fevers, weight loss and a productive cough (4, 6) . Patients with chronic melioidosis are less likely to have DM than those who presented with an acute illness (20 vs 42%) (1) .
In order to prevent melioidosis, patients with DM and other risk factors are encouraged to use footwear and gardening gloves in the wet season when coming in contact with soil or mud (9) and to minimise alcohol consumption (10) .
In summary, melioidosis is a heterogeneous condition with protean clinical manifestations. People with DM have the greatest risk factor for disease acquisition. Whilst pulmonary disease is the most common presentation, rare presentations such as primary psoas abscess, as seen in our case, can occur. The case highlights the importance of considering atypical infections in individuals with DM even if blood cultures are negative and the need for targeted prevention in those at risk of melioidosis.
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